Let G be a finite group, o an automorphism of G, M a cr-invariant subgroup of G, and n a fixed integer. If a(g)eg"M for all^eC then there exists a cr-invariant normal subgroup K of G, contained in M, with o(g)egnK for all geG.
1. Introduction. The purpose of this paper is to prove the following result.
Theorem. Let G be a finite group, a an automorphism of G, Ma oinvariant subgroup ofG, andn a fixed integer. If o(g)egn M for all geG then there exists K a a-invariant subgroup of M, K<G, and a(g)egnK for all geG.
It follows from the theorem that G=GlK is «-abelian; i.e., (ab)n=anbn for all a, beG. Such groups have been classified by Alperin in [1] .
It is well known that for n-\, /Ccan be taken to be { [G, a] ). When M is the trivial subgroup, we refer to a as a scalar automorphism. In this case [G, a]^Z(G), and a is a fixed point free automorphism iff (n-l,o(G))=l(see [2] ).
Throughout this paper G will stand for a finite group and a for an automorphism of G. We will find it convenient to regard G and (a) as embedded in the semidirect product of G by (a); e.g., [g, a] =g-1a~1ga. The rest of our notation is standard (see [4] or [5] Definition and Remark. Let « be a fixed integer and G a finite group. Define jV(G) = (g\geG and gn=e).^V(G) is a characteristic subgroup of G. Let ■yV0=v'V(G) and define ./f~¿ inductively as the preimage of t7'(G/^r/'¿_1) in G. Let JTn = U£L0 -^i-Then o(Gj^Vao) and « are coprime.
In the sequel, we will let « be a fixed integer, and M a cr-invariant subgroup of G such that a(g)=gnm(g), m(g)eM, for all geG.
We begin with an inheritance-type lemma the proof of which is direct. So far then, G = R=Ha(H), HC\a(H) = E, elements of//commute with those of a(H), and H is simple nonabelian. Again we make use of the Odd Order paper and let x be an involution in H. Since x commutes with [x, a], [x, a]2-e. Also, since [x, o]eM, H is ^-invariant and o2 is trivial on H. Consequently, o(a)=2; however, using Lemma 5, Rj^G. A contradiction is reached and the theorem is established.
